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質量は 9.1x10・31kgであるから、加速度は 10-9 m/s2 となる。この加速度では等加速度運























Table 1のデータは数ミリガウスで電磁場の影響が現れることを示している o Table 2は電
子移動反応において、それぞれの反応の反転速度に対応する周波数で最も大きく影響を受
け、反応速度が増大することを示しているo
Table 1. Estimated biological thresholds 
Biological system EM field(mG) Reference 
Enzyme reaction rates 
Na，K-ATPase 
Cytochrome oxidase 
Ornithine decarboxy lase 
???
Blank and Soo(1996)4) 
Blank and Soo(1998)5) 
Mullins et al. (1999)6) 
Oxidation-reduction reaction rate 
Belousoy-Zhabotinski <5 
Biosynthesis of stress proteins 
HL60，Sciara，yeast cells く8
Breast但TB124，MCF7)cells く8
Chick embryo(anoxia protection) -20 
Disease related 
Block inhibition of (MCF7)breast 
Carcinoma cells by melatonin 2く12 Liburdy(2003)11) 
Leukemia epidemiology 3・4 Ahlbom et al.(2000)，Greenland et al.(2000)12) 
Blank and Soo(2001a)7) 
Goodman et al.(1994)8) 
Lin et al.(1998b)9) 
DiCarlo et al.(2000)10) 
??? 。?
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Table 2. Optimal stimulation frequency 
Biological system Frequencyffiz) Reference 
Enzyme reaction rates 
Na，K-ATPase(EM field) 60 
Cytochrome oxidase(EM field) 800 
FoFl ATPase(Iow E field) 1，000 
(high field) 30 
Oxidation-reduction reaction rate 
Belousov-Zhabotinski<EM field) 250 
In vitro biosynthesis 
H uman HL60 cells(EM field) 45 
In vi廿obiosynthesis(mammalian) 
'First'muscle(E field) 150 
'Slow' muscle(E field) 20 
Blank and Soo(2001a) 
Blank and Soo(2001a) 
Martirosov and Blank(1995) 
Martirosov and Blank(I995) 
Blank and Soo(2001b) 
Wei et al. (1990) 
Pette and Vrbova(1992)14) 
Pette and Vrbova(1992) 
さらに遺伝子配列として、 C，T，A，Gの4種の基が重要であるが、結合が弱いのが C，Tの
基であるo この基の繰り返しが多い遺伝子の部分が電磁波の影響を受ける感受t性を持つこ





C T A G 



























82-1 (2004-4)、および「電磁界の人への影響」科学 74ーし 74-76(岩波書届
2004)、M.Kabuto et al.“Childhood leukemia and magnetic fields in Japan: A 
case-control study of childhood leukemia and residential power-frequency 
magnetic fields in JapanぺInt.J. Cancer 119 : 643・650(2006) 
2) M. Blank and R. Goodman，“A Biological Guide for Elec仕omagnetic8afety" 
Bioelec甘omagnetics 25: 642・646(2004) 
3) M. Blank and R. Goodman， "Initial Interactions in Electromagnetic Field-Induced 
Biosynthesis"， J.Cellular Physiology 199 : 359-363 (2004) 
4) M. Blank and L. 800， The threshold for Na，K-ATPase stimulation by electro-
magnetic fields， Bioelec廿ochem.Bioenerg 40: 63-65 (1996) 
5) M. Blank and L. 800， Enhancement of cytochrome oxidase activity in 60 Hz 
magnetic fields， Bioelec廿ochemBioenerg 45 : 253・259(1998) 
6) J.M. Mullins et al.， Dose-response of elec廿omagneticfield -enhanced ornithine 
decarboxylase activity， Bioelec廿ochemBioenerg 48: 193・199(1999) 
7) M. Blank and L. 800， Optimal frequencies for magnetic acceleration of 
cytochrome oxidase and Na，K-ATPase reactions， Bioelectrochem 53 171・174
(2001a) 
8) 8. Martirosov and M. Blank， Inhabition of FoF 1・ATPaseactivity in AC-fields， 
Bioelectrochem Bioenerg 37: 153・156(1995) 
9) M. Blank and L. 800， Electromagnetic acceleration of electron transfer reactions， 
J. Cell Biochem 81 : 278・283(2001b) 
??? ?
山田耕作
10) AL. DiCarlo et al.， Thresholds for EM fieldinduced hypoxia protection: Evidence 
for a primary electric field effect， Bioelectrochem Bioenerg 52 : 9・16(2000) 
11) R. P. Liburdy， Electromagnetic fields and control of cell growth， drugs， hormones， 
and human tumor cells: A summary of replication studies at five laboratories. 
In: MJ McLean， S.Engstrom， R.R. Holcomb， editors. Magnetotherapy; Potential 
therapeutic benefits and adverce effects， New York: TFG Press. p. 57・88(2003) 
12) H. Ahlbom et al.， A pooled analysis of magnetic fields and childhood leukemia. 
Br J Cancer 83 : 692・698(2000) 
13) LX Wei et al.， Changes in the levels of c-myc and histons H2B following exposure 
of cells to low-frequency sinusoidal electromagnetic fields: Evidence for a 
window effect， Bioelectromagnetics 11 : 269-272 (1990) 
14) D. Pette and G. Vrbova， Adaptation of mammalian skeletal muscle fibers to 
chronic electrical stimulation， Rev. Physiolog. Biochem Pharmacol. 120 : 115・202
(1992) 
-272-
